Phosphorylation of uterine smooth muscle myosin permits actin-activation.
Myosin was purified from ovine uterine smooth muscle. The 20,000 dalton myosin light chain was phosphorylated to varying degrees by an endogenous Ca2+ dependent kinase. The kinase and endogenous phosphatases were then removed via column chromatography. In the absence of actin neither the size of the initial phosphate burst nor the steady state Mg2+-dependent ATPase activity were affected by phosphorylation. However, phosphorylation was required for actin to increase the Mg2+-dependent ATPase activity and for the myosin to superprecipitate with actin. Ca2+ did not affect the Mg2+-dependent ATPase activity in the presence or absence of action or the rate or extent of superprecipitation with actin once phosphorylation was obtained. These data indicate that: 1) phosphorylation of the 20,000 dalton myosin light chain controls the uterine smooth muscle actomyosin interaction, 2) in the absence of actin, phosphorylation does not affect either the ATPase of myosin or the size of the initial burst of phosphate and, 3) Ca2+ is important in controlling the light chain kinase but not the actomyosin interaction.